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TI Chlorination process, alkylation of products of said process and some 

products thereof 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB Compounds having acidic protons and a molecular structure which can 

delocalize the electron density of the conjugate base (target compounds) 
are chlorinated by contacting such compounds with a perchloroalkane and 
aqueous base in the presence of a phase transfer catalyst which is an 
tetraalkylammonium hydroxide. Chlorinated products, preferably 
gem-dichloro compounds, are produced. The gem-dichloro compounds are 
useful for alkylation of aromatic compounds. For instance fluorene is 
chlorinated to form 9 , 9-dichlorof luorene which is reacted with such 
compounds as phenol or aniline to form such compounds as 
9, 9-bis (hydroxyphenyl) fluorene, 9, 9-bis (aminophenyl) fluorene, or 
9 -aminophenyl - 9 - chlorof luorene . 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB Compounds having acidic protons and a molecular structure which can 

delocalize the electron density of the conjugate base (target compounds) 
are chlorinated by contacting such compounds with a perchloroalkane and 
aqueous base in the presence of a phase transfer catalyst which is an 
tetraalkylammonium hydroxide. Chlorinated products, preferably 


gem-dichloro compounds, are produced. The gem-dichloro compounds are 

useful for alkylation of aromatic compounds. For instance fluorene is 

chlorinated to form 9 , 9-dichlorof luorene which is reacted with such 

compounds as phenol or aniline to form such compounds as 

9, 9-bis (hydroxyphenyl) fluorene, 9, 9-bis (aminophenyl ) fluorene, or 

9 - aminophenyl - 9 - chlorof luorene . 


CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB Highly decolorized, purified hydroquinone and resorcinol can 

be separated from each other from a mixture containing 

hydroquinone and resorcinol and recovered by continuously rectifying the 

mixture, thereby obtaining rectification bottoms containing 

resorcinol and hydroquinone in a ratio by weight of resorcinol to 

hydroquinone of 0.1-1:1 while obtaining resorcinol as a 

distillate, redistilling the rectification bottoms, 

contacting hydroquinone vapor with water vapor, condensing the 

hydroquinone vapor in the presence of the water vapor, thereby 

recovering hydroquinone as an aqueous hydroquinone solution, and then 

recrystallizing the aqueous hydroquinone solution, if necessary, in the 

presence of an organic solvent, thereby separating 

hydroquinone from the aqueous solution. 


CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB Resorcinol and hydroquinone are recovered in mixture at a high purity 

from a solution containing resorcinol and hydroquinone, especially, a 
solution resulting from cleavage of oxidation products of 
isopropylbenzene and successive distillation of the cleavage 
product thereby to remove lower and higher boiling components therefrom, 
by adding 0.5 to 20 parts by weight of at least one solvent selected 
from aromatic hydrocarbons, aromatic hydrocarbons having lower alkyl 
substituent groups, and aliphatic hydrocarbons having 7 to 10 carbon 
atoms to one part by weight of said solution, if necessary,' together 
with 1 to 3 0% by weight of at least one compound selected from ketones 
having 3 to 10 carbon atoms, alcohols having 1 to 5 carbon atoms and 
aliphatic esters having 3 to 5 carbon atoms, based on the weight of the 
organic solvent, dissolving the solution into the organic solvent by 
heating, separating a mixture of resorcinol and hydroquinone 
as a solid phase from the organic solvent layer after slow cooling, and 
recovering the solid phase as a product. The resorcinol and hydroquinone 
in the organic solvent layer are further recovered through extraction 
with water. When water is used together with the organic solvent from 
the beginning of extraction, the resorcinol and hydrocarbon are obtained 
in an aqueous layer. 


CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB A mixture containing resorcinol and hydroquinone is separated 

efficiently into resorcinol and hydroquinone by mixing the mixture with 
a particular organic solvent such as esters, ethers, alcohols or vinyl 
group -containing compounds, and separating the resulting 
slurry mixture into precipitated hydroquinone and resorcinol solution. 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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AB Distillable solid isomers are sepd. from mixts . by 

isolating the desired product in the vapor state and bringing the vapors 
into contact with a solvent and sepg. the desired product from 
the solution by known means. For example, a mixture containing catechol 39, 
hydroquinone 1316, resorcinol 70, and coal tar 315 g. (total weight 1740 g.) 
was placed in a reboiler of a distn. column, 50-mm. 

diameter and filled with wire-screen packing. The overhead of the 1st 
column entered the reboiler of a 2nd distn. 

column (500 -mm. high) , also containing wire-screen packing. Attached 

to the top of the 2nd column was a vacuum pump protected by a 

condenser. A vacuum of 100 -mm. Hg was provided in the system. A stream 

of ethylene glycol entered the top of the 1st distn. 

column at a rate of 250 g./hr. A 2nd stream of glycol entered the 


top of the 2nd distn. column at a rate of 350 g./hr. 

On contacting the hydroquinone vapor, the glycol was heated and its temperature 
at the bottom of the 2nd distn. column was 

. apprx.l30°. The temperature in the 1st column reboiler was 

210-250°. This temperature served as a measure of the elimination of the 

hydroquinone. About 1650 g. of total glycol was required. The solution of 

hydroquinone in the glycol was received in . the reboiler of the 2nd 

column and left to cool. The hydroquinone crystals were drained, 

washed with H20, and oven dried. Thus, 1218 g. of hydroquinone m. 

170.5° was obtained in 92.6% yield. 
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AB A method for sepg. and purifying a crude mixture containing 

hydroquinone (I) , resorcinol (II) and possibly tars and/or catechol (III) 
includes the following steps: (1) a optional distn. stage in 
order to obtain III at the top, (2) the bottoms of (1) or the 
crude mixture is distd. to obtain a II-rich fraction, pure II, and 
I, and (3) the bottoms of of (2) is distd. to obtain a 

I -rich fraction, pure I, and II, whereupon said rich fractions are further 
refined. Preferably, one or several stages in which tar is removed 
precede stages (1) or (2) . This process allows the production of I, II, III 
at purity >98%. 
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Werren B . 


(6) 


INDEXING IS AVAILABLE FOR THIS PATENT. 

A process for recovery of resorcinol from an aqueous resorcinol solution 
containing hydroquinone which comprises oxidizing an aqueous resorcinol 
solution containing about 10 to about 60% by weight of resorcinol and up 
to about 1% by weight of hydroquinone with molecular oxygen at 
conditions of pH 6.5 to 9.5, followed by recovering resorcinol from the 
resultant oxidation product. 


(FILE 'HOME' ENTERED AT 15:41:12 ON 2 0 FEB 2 004) 


FILE ' STNGUIDE ' ENTERED AT 15:41:31 ON 20 FEB 2004 

FILE 'REGISTRY' ENTERED AT 15:41:41 ON 20 FEB 2004 
LI IS HYDROQUINONE/CN 

L2 IS RESORCINOL/CN 

FILE 'CAPLUS, US PAT FULL ' ENTERED AT 15:42:44 ON 20 FEB 2004 


L3 

20834 

S 

LI 



L4 

15665 

S 

L2 



L5 

4053 

S 

L3 AND L4 



L6 

277 

S 

L5 AND DISTILL? 


L7 

43 

s 

L6 AND BOTTOM 


L8 

30 

s 

L7 AND SEPARAT? 


L9 

21 

s 

L8 AND PURIF? 



L10 

0 

s 

L9 AND FALLING FILM 


Lll 

13 

s 

L9 AND COLUMN 


L12 

4 

s 

Lll AND THEORET? 


L13 

4 

DUP REM L12 (0 

DUPLICATES 

REMOVED) 

L14 

9 

S 

Lll NOT L13 



L15 

9 

DUP REM L14 (0 

DUPLICATES 

REMOVED) 

L16 

8 

s 

L9 NOT Lll 



L17 

8 

DUP REM L16 (0 

DUPLICATES 

REMOVED) 

L18 

9 

S 

L8 NOT L9 



L19 

9 

S 

L18 NOT Lll 



L2 0 

9 

S 

L19 NOT L13 



L21 

9 

S 

L2 0 NOT L17 



L2 2 

9 

DUP REM L21 (0 

DUPLICATES 

REMOVED) 

L23 

13 

S 

L7 NOT L8 



L24 

13 

DUP REM L2 3 (0 

DUPLICATES 

REMOVED) 


